The stratigraphy adjacent to the El Papalote diapir in the La Popa basin, northeastern Mexico, displays depositional thinning, abrupt lateral facies changes, and intense local deformation near the diapir. The strata comprise a series of halokinetic sequences that provide a means of local correlation of stratal packages in an otherwise complex patchwork of seemingly disparate facies. Halokinetic sequences are relatively conformable successions of growth strata genetically influenced by near-surface or extrusive salt movement and are locally bounded at the top and base by angular unconformities that become disconformable to conformable with increasing distance from the diapir.
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A B S T R A C T
The stratigraphy adjacent to the El Papalote diapir in the La Popa basin, northeastern Mexico, displays depositional thinning, abrupt lateral facies changes, and intense local deformation near the diapir. The strata comprise a series of halokinetic sequences that provide a means of local correlation of stratal packages in an otherwise complex patchwork of seemingly disparate facies. Halokinetic sequences are relatively conformable successions of growth strata genetically influenced by near-surface or extrusive salt movement and are locally bounded at the top and base by angular unconformities that become disconformable to conformable with increasing distance from the diapir.
Halokinetic sequences differ from traditional depositional sequences in scale and mechanism of formation. Halokinetic sequences at El Papalote diapir could not be traced farther than 1 km from the diapir, whereas depositional sequences are typically basin wide. Halokinetic sequences form as the rate of net vertical diapiric rise varies relative to the local sediment-accumulation rate, whereas depositional sequences form as the accommodation rate varies relative to the regional sediment-accumulation rate. Angular unconformities form when the net diapiric-rise rate exceeds the local sediment-accumulation rate, allowing diapiric inflation at the surface to generate steep, unstable slopes along which subjacent growth strata are either truncated by attendant slope failure or by current or shoreface erosion. In the case of slope failure, the sequence-bounding unconformity is typically overlain by masstransport deposits derived from gravitational failure of the domed salt body. Increasing the local sediment-accumulation rate relative to the net diapiric-rise rate results in diapir onlap and overlap, which suppress diapiric surface topography and erosion.
Halokinetic sequences are previously unrecognized but probably common features around near-surface or extrusive salt bodies in salt basins found elsewhere in the world. Their understanding may be used to predict the geometry, distribution, and quality of reservoir facies directly adjacent to salt bodies and provide critical data to determine the complex evolution of migrating passive salt bodies.
I N T R O D U C T I O N
Traditional depositional sequences provide a basis for regional correlation because they record the stratigraphic response to variations in the rate of accommodation change relative to sediment accumulation (Mitchum et al., 1977; Van Wagoner et al., 1990; Christie-Blick, 1991) . In this article, we describe the nature of six unconformity-bounded sedimentary sequences at the El Papalote diapir, northeastern Mexico, that are present only on a local scale (Ͻ1 km) and that reflect the stratigraphic response to variations in the rate of near-surface diapiric rise or surface extrusion relative to local sediment accumulation. We propose the term "halokinetic sequence" for this distinctive variant of a depositional sequence and suggest that halokinetic sequences are probably common features adjacent to near-surface or extrusive salt bodies in salt basins found elsewhere in the world.
Salt-related growth strata are of critical importance to exploration and exploitation of hydrocarbon systems associated with diapirs; moreover, they provide the fundamental data set for documentation and interpretation of salt movement. Industry's current understanding of salt-related growth strata is primarily based on subsurface geophysical data (high-resolution seismic and well-log data sets) and scaled laboratory and computer models (e.g., Jackson, 1995) . Three-dimensional exposures of growth strata at the El Papalote diapir provide an uncommon opportunity to directly document the geometry, distribution, and quality of hydrocarbon reservoirs, seals, and hydrocarbon migration pathways adjacent to salt bodies.
G E O L O G I C S E T T I N G O F T H E E L P A P A L O T E D I A P I R
The El Papalote diapir is one of several exposed evaporite masses that influenced depositional patterns of Cretaceous and Paleogene strata within the La Popa basin, northeastern Mexico. The La Popa basin lies adjacent to the northeastern flank of the Coahuila block, a Mesozoic basement uplift (McKee et al., 1984) created by Triassic-Jurassic rifting (Figure 1 ). Thick evaporite beds of the Minas Viejas and Olvido formations were deposited in the Late Jurassic and Early Cretaceous rift basins (Wilson and Ward, 1993) and presumably represent the source beds for the allochthonous salt in the La Popa basin (Lawton et al., 2001) . The La Popa basin occupies the distal part of the Hidalgoan foreland system that includes the Parras basin and the adjacent fold and
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The exposed sedimentary fill of the La Popa basin is as much as 6500 m thick (Laudon, 1984 (Laudon, , 1996 and ranges in age from Early Cretaceous to Paleogene (Vega, 1989; Vega-Vera et al., 1989; Vega and Perrilliat, 1989 Lawton et al., 2001) . The thickest and youngest part of the basin fill comprises the Difunta Group, which is divided into five formations (Murray et al., 1962; McBride et al., 1974; Laudon, 1975) , in ascending order the Muerto, Potrerillos, Adjuntas, Viento, and Carroza formations (Figure 3 ). These units are composed of marine, fine-grained siliciclastic strata with subordinate marine to nonmarine coarse-grained sandstone and conglomerate thought to be derived from a western source within the Sierra Madre Oriental (Weidie and Murray, 1967; McBride et al., 1975; Ye, 1997; Weislogel and Lawton, 2000) . Locally present within the stratigraphy around the periphery of evaporite diapirs are lenticular marine carbonate beds referred to as "lentils" (terminology of McBride et al., 1974 ) that display facies relationships indicative of deposition on a surface of some bathymetric relief (Hunnicutt, 1998) .
The El Papalote diapir and surrounding Difunta Group strata occupy the northeast-dipping (35-40Њ) northern limb of the El Gordo anticline (Figure 2 ). In plan view (Figure 4) , the El Papalote diapir is elliptical, elongate in a west-northwest-east-southeast direction, and has a surface area of 4.5 km 2 . During deposition of the Potrerillos Formation, the diapir flared or expanded in all directions but possessed a more pronounced overhang on the southern and eastern margins. This overhang is manifested by salt above overturned dominantly siliciclastic strata ( Figure 5 ). The exposed diapir consists of a gypsum and anhydrite cap of unknown thickness that presumably overlies allochthonous salt. Embedded in the evaporite cap are petrographically distinctive blocks of greenschist facies metaigneous rocks whose protoliths included basalt, diabase, diorite, and andesite (Garrison, 1998; Garrison and McMillan, 1999) and Jurassic carbonates (Laudon, 1984 (Laudon, , 1996 . The blocks presumably represent deformed and brecciated beds and intrusive bodies that were originally either intruded into or depositionally interbedded with the evaporites before the evaporites started to flow (Lawton et al., 2001) . Highly weathered clasts derived from these blocks are present within carbonate lentils surrounding the diapir and provide a key indicator of periods of diapiric surface extrusion and erosion during passive rise of the diapir. 
G R O W T H S T R A T A A T T H E E L P A P A L O T E D I A P I R
Syndiapiric deposition adjacent to the El Papalote diapir was recognized by Laudon (1984 Laudon ( , 1996 on the basis of thinning of the Potrerillos Formation toward the diapir. Diagnostic of passive diapiric rise (Jackson, 1995) and stratal downbuilding (Barton, 1933) are upturned and deformed beds, including all the carbonate lentils directly adjacent to the evaporite masses (Figures 4, 5, 6) . At the El Papalote diapir, carbonate lentils are present at six stratigraphic levels within the Potrerillos Formation, one in the lower mudstone member and five in the upper mudstone member (Figures 3, 4, 7) . The carbonate lentils lie above significant unconformity surfaces (locally angular) and are interstratified with shelfal siliciclastic units. The carbonatesiliciclastic repetitions form sequences bounded by angular unconformities at the bases of carbonate lentils near the diapir ( Figure 5 ), which become concordant away from the diapir. Six unconformity-bounded sequences were mapped around the perimeter of the El Papalote diapir (Figures 4, 5) but can be traced less than a kilometer radially into the surrounding stratigraphy, where they grade laterally into a thick succession of siltstone and black shale. The sequences are thickest and best developed on the southeastern margin of the diapir, where they range from 10 to 120 m in thickness less than 0.5 km from the diapir, and become thinner (2-48 m) and amalgamated along the northern margin, where they are less than 0.1 km from the diapir (Figure 4 ). Although significantly thinner, all six sequences are present along the west-northwestern margin of the diapir (Hunnicutt, 1998) . The typical facies progression of sequences in a diapir-proximal position (Ͻ0.5 km) ( Figure 8 ) initiates with carbonate lentil facies overlying the basal unconformity. The carbonate lentils can be divided into two generally interbedded lithofacies (Hunnicutt, 1998): (1) oyster-rich conglomerate with metaigneous clasts ( Figure 9 ) and (2) oyster-and red algal-dominated wackestone-packstone ( Figure 10 ). Conglomerates are both carbonate matrix and clast supported and contain blocks as much as 20 m in length of diapir-derived material, including metaigneous rocks, Jurassic carbonates, gypsum, and recycled Potrerillos material that mantled the diapir. Locally, blocks contain crackle breccias (Yarnold, 1993; Blair and McPherson, 1994) with fractures near the base that are injected with silt like that of the underlying beds ( Figure 11 ). These blocks are interpreted as components of subaqueous rock avalanches and/or debris flows emplaced during catastrophic depositional events. Lentils 4, 5, and 6 (Figures 5, 7) are intercalated with massive gypsum and channelized, gypsum-matrix conglomerate beds that we interpret as gypsum debris-flow beds derived either from failure of the exposed, domed gypsum cap or a salt glacier. Oyster and red algal carbonates are interpreted as autochthonous biostromal/patch reefs deposited below fair-weather wave base, where they encrusted the irregular sea bottom bathymetry (Hunnicutt, 1998). As postulated by McBride et al. (1974) , Laudon (1984) , and Hunnicutt (1998) , carbonate sedimentation was likely initiated on local sea floor bathymetric highs generated by near-surface diapiric uplift. Diapir-derived metaigneous clasts in the lentils unequivocally demonstrate that the diapirs were episodically dissolved or eroded at the surface during lentil deposition. Individual carbonate lentils are typically thickest (4-17 m) and coarsest grained directly adjacent to the diapir, away from which they thin and fine, grading laterally from debris-flow facies to calciturbidites and ultimately into black shale (Figure 12 ). Lentil facies generally do not extend more than 1 km from the diapir. Carbonate lentils are rhythmically interstratified on a scale of tens of meters with siliciclastic strata composed of shale, siltstone, and very fine to mediumgrained lithic sandstone (Figures 5, 7, 8) . The siliciclastic strata rarely contain diapir-derived detritus and typically form upward-shallowing and upward-coarsening successions of outer shelf mudstone overlain by lower to upper shoreface siltstone and sandstone (Figure 13) . The siliciclastic strata thin by both onlap and postdepositional erosion toward the diapir. Rarity of diapir-derived metaigneous clasts in the adjacent coarser grained siliciclastic units suggests that the diapirs were commonly buried or covered by a mantle of sediment during siliciclastic deposition.
Each sequence was upturned or rotated from the original depositional slope prior to erosion forming the next sequence boundary. Sequences 1 and 3 display the highest documented degree of deformation. These sequences have been rotated as much as 135Њ from their original low-angle depositional slope (Figures 5,  14) . The beds were not highly fractured by this intense deformation, suggesting that bending of beds occurred prior to complete cementation, most likely soon after deposition when the sediments were semiconsolidated and cohesive.
We interpret the cyclic facies patterns of the sequences and syndepositional deformation as representing alternation of two different phases of diapiric growth. The first phase ( Figure 15A ) represents periods when the diapir breached the surface and rose above the sea floor to generate an evaporite edifice with relatively steep unstable margins. Strata steepened by diapiric inflation and downbuilding adjacent to the diapir and weakened by dissolution of underlying diapiric salt locally failed, forming slump scars that were subsequently blanketed by debris flows and slumped material derived from the dissolving diapir and destabilized mantling material. Autochthonous carbonate facies used the diapir, which was situated bathymetrically above the turbid bottom waters, as a nucleation site. Slumping and formation of debris flows are inferred to have occurred episodically throughout this phase, forming intercalated debris-flow and biostrome beds. During the second phase ( Figure 15B ), coarser and presumably more rapidly deposited siliciclastic detritus onlapped and buried the diapir, thereby ending major diapir dissolution, erosion, and surface glacial flow and reducing attendant diapir-derived clast content in the surrounding sediment. Lentils are present at several levels in the siliciclastic stratigraphy ( Figures  5, 7) , indicating that conditions conducive to dissolution and erosion of the diapir and carbonate deposition developed and disappeared repeatedly during the diapiric growth history. This resulted in the generation of a cyclic stratigraphic signature.
H A L O K I N E T I C S E Q U E N C E S
Sequences similar in character to the El Papalote sequences are present near other diapirs in the La Popa basin (e.g., Giles and Lawton, 1999; Giles, 1999, 2000; Hon, 2001 ) and in other outcropping salt provinces world wide (Kent, 1979; Jackson et al., 1990; Davison et al., 1995; Dyson, 1999; Lemon, 1999) , indicating that they are a fundamental component of diapir-generated growth strata. Although the Figure 11 . Outcrop photograph of crackle breccia in a large metaigneous block.
sequences documented at El Papalote loosely fit the definition of a depositional sequence (Mitchum et al., 1977) , they lack the regional correlatability and internal architecture of the traditional accommodationdriven depositional sequence. We propose that these successions be termed "halokinetic sequences" and be recognized as distinct, salt-driven types of depositional sequences.
Definition
A halokinetic sequence is a relatively conformable succession of strata genetically influenced by near-surface diapiric or extrusive salt rise and bounded, near the diapir, by angular unconformities that become disconformable to conformable with distance from the salt body. Mass-transport facies or lags containing clasts of recycled growth strata or diapir-mantling debris typically overlie bounding unconformities adjacent to the diapir. Stratal onlap and thinning occur within halokinetic sequences in the direction of the diapir, indicating concurrence of halokinesis and deposition.
Model for Generation
We interpret halokinetic sequences as forming in response to variations in the rate at which bathymetric relief is generated by vertical salt rise relative to the local sediment-accumulation rate based on integration of the El Papalote outcrop studies, scaled modeling experiments (Vendeville and Jackson, 1991; Talbot, 1995; Vendeville and Nilsen, 1995; , and seismic interpretation (Yeilding and Travis, 1997). At the El Papalote diapir, the angular unconformities bounding halokinetic sequences originate when the diapir domes to generate significant bathymetric relief and attendant slope failure. Diapir doming with potential salt extrusion is achieved when the net vertical salt rise rate (R net ) exceeds the local sediment-accumulation rate (A sed ), either by increasing the net salt rise rate or decreasing the sediment-accumulation rate. Sequences reflect alternations between periods of R net exceeding (Vendeville and Jackson, 1991; Talbot, 1995; Vendeville and Nilsen, 1995; have demonstrated that numerous factors influence the relative rates of vertical salt body rise and local sediment accumulation (Table 1) . The rate at which a diapiric or extrusive salt body rises vertically (R net ) is a function of the vertical velocity at which the salt is flowing (R salt ), minus the rate at which the salt is dissolved (R diss ), and minus the combined rate of regional subsidence and local subsidence (R sub ). The vertical velocity of salt flow is a function of many intimately intertwined factors, including the geometry and dimensions of the salt body, the pressure differential on the salt body from the load of local sediment and water overburden in conjunction with regional sedimentary or tectonic loads, tectonically or gravitationally driven contraction, the viscosity of the flowing salt, and the rate of salt feed to the rising salt body from the source horizon (Barton, 1933; Vendeville and Jackson, 1991; . Local sedimentaccumulation rates vary in response to regional allogenic variations in sedimentation rates (e.g., eustatic sea level changes, tectonism, and climate) and local autogenic variations in sedimentation rate, such as delta lobe switching (Posamentier et al., 1988; ChristieBlick, 1991 ) minus vertical compaction.
At the El Papalote diapir, lentils 2-6 developed during regional Hidalgoan contraction in conjunction with marine transgression above the Delgado sandstone tongue (Lawton et al., 2001 ), a highstand progradational shoreface succession capped by the Cretaceous-Tertiary unconformity. Hidalgoan contraction presumably caused higher vertical salt flow rates. Regional transgression corresponded with reduced siliciclastic sediment-accumulation rates. These observations suggest that diapiric doming or inflation at the El Papalote diapir was favored by a combination of reduced siliciclastic sedimentation rates during transgression and increased diapiric-rise rates during regional contraction, whereby R net Ͼ A sed . The repetition of sequence formation at El Papalote may be related to smaller scale (depositional sequence scale) variations in sediment-accumulation rates and is explored further in the following section.
Relationship to Traditional Depositional Sequences
Traditional depositional sequences are generated by fluctuations in the rate of accommodation change relative to the rate of sediment accumulation. Depositional sequence boundaries are unconformities generated when accommodation decreases to the point that sediment does not accumulate and evidence exists for concomitant subaerial erosion (Van Wagoner et al., 1990; Posamentier et al., 1992) . In contrast, halokinetic sequences are generated by fluctuations in the rate of net salt rise relative to the rate of sediment accumulation and halokinetic sequence boundaries, although unconformities form independently of decreased accommodation or subaerial erosion. Therefore, within a stratigraphic succession of diapir-associated growth strata, a depositional sequence boundary may or may not correspond to halokinetic sequence boundaries. Equivalence of the two types of sequence boundaries suggests that the regional driving mechanism of the depositional sequences is also the dominant control on halokinetic sequences. Thus, the difference between traditional depositional sequences and halokinetic sequences is one of scale and forcing mechanism.
At the El Papalote diapir, stratigraphic sections within a radius of 0.5 km of the diapir indicate that depositional sequence boundaries and halokinetic sequence boundaries may coincide (Figure 7 ) but the two surfaces separate and diverge increasingly with distance from the diapir (Figure 15 ). The halokinetic sequence boundary rises above the depositional sequence boundary and thus comes to lie within the transgressive systems tract of the depositional sequence. Near the diapir, the erosional, albeit subaqueous, surface of the halokinetic sequence boundary rests on truncated underlying strata, resulting in amalgamation of the two types of sequence boundaries. In this case, significant erosion of the halokinetic sequence boundary may be related to transgressive ravinement processes in conjunction with slope failure.
Halokinetic sequence boundaries that formed primarily in response to decreasing sediment-accumulation rate have different timing depending on whether the passive diapir is in a shelfal or basinal position. In shelfal depositional settings, sediment-accumulation rates decrease significantly during the latest highstand systems tract and lowstand systems tract because of sediment bypass and erosion of the shelf. Conversely, in deep basinal settings the late highstand systems tract and lowstand systems tract typically correspond to periods of highest sediment-accumulation rate. Sediment-accumulation rates tend to be very low in both shelf and basinal settings during the latest part of the transgressive systems tract and the earliest part of the highstand systems tract because of sediment starvation.
Implications and Use as a Stratigraphic Tool
Despite the seeming complexity of potential controlling factors and feedback loops affecting salt rise rate and sediment-accumulation rate, systematic facies patterns within halokinetic sequences may place constraints on possible controls. For example, the El Papalote halokinetic sequences display a consistent correlation between halokinetic sequence boundaries and black shale beds containing condensed zones within the Potrerillos Formation. Furthermore, carbonate lentils containing diapir-derived clasts and representing deposition on a surface of some bathymetric relief generated by diapiric doming are present only within the black shale beds. Conversely, the coarser siliciclastic sediment that overlies the carbonate lentils indicates subdued surface topography and reduced disruption of local sedimentation patterns by halokinetic topography, based on the rarity of diapirderived detritus and mass-transport facies, and onlap of previously generated topography. If it is assumed in this case that the black shale beds have a significantly slower sediment-accumulation rate than the siltstone and fine-grained sandstone beds, then the diapiric inflation that induces sequence boundary formation may be inferred to be related to decreasing sediment-accumulation rate during a constant rate of salt rise.
Halokinetic sequences are expected to have little regional correlatability because the relative rate of net diapiric rise and sediment accumulation may vary from side to side of the salt body or adjacent minibasin. Halokinetic sequences record only the local relative rates; however, cases where halokinetic sequences can be correlated on a regional basis suggest that broader scale regional controls must have affected either the net salt rise rate or the sediment-accumulation rate. For example, periods of regional slow sediment accumulation during eustatic sea level rise may correspond to prominent synchronous halokinetic sequence boundary formation from diapir to diapir, because diapir rise rates throughout a particular salt basin exceed sediment-accumulation rates and result in diapiric doming. In the La Popa basin, at three separate salt bodies (El Papalote, El Gordo, and La Popa diapirs; Figure 2 ), there are two stratigraphic intervals marked by pronounced periods of lentil deposition and halokinetic sequence formation within the Potrerillos Formation. One interval of lentil development lies within the lower mudstone member, and a second interval lies within the upper mudstone member of the Potrerillos Formation (Figure 3) . Halokinetic sequences are not well developed in the stratigraphically adjacent middle siltstone member or upper sandstone member. The mudstone members are regionally correlatable units and reflect periods of maximum inundation of the sea on the northeastern Mexico shelf (Ye, 1997; Goldhammer and Johnson, 1999) . Although the periods of pronounced halokinetic sequence formation may be tentatively correlated across the La Popa basin, the smaller scale, internal stratigraphy and character at each location cannot be correlated. In fact, different diapirs are associated with different numbers of halokinetic sequences in each mudstone member.
Halokinetic sequences possess some predictability as to internal character of facies regardless of the driving mechanism or depositional setting (i.e., shallow water shelf vs. deep slope to basinal setting). Because halokinetic sequence boundary formation is linked to diapiric doming, the sequence boundary is at least locally overlain by mass-wasting deposits or a lag of diapir-derived debris. These deposits may contain debris from the condensed mudstone units that collect on top of the diapir, recycled debris from beds that onlapped the diapir, biostromal carbonate facies (as is the case at the El Papalote diapir), or even failed evaporite debris from the cap. These mass-wasting facies may be present only locally adjacent to the diapir as sedimentary wedges or may have traveled significant distances as debris sheets or turbidity flows across the adjacent minibasin. Many of the chaotic facies identified on seismic lines in other salt basins and interpreted as far-traveled debris flows and turbidites derived from the shelf margin/upper slope may in fact be mass-wasting deposits derived from local failure on the flanks of diapirs (Yeilding and Apps, 1994; Prather et al., 1998) , an interpretation that has important implications for reservoir quality and continuity.
Modeling studies demonstrate that long-term trends in the relative rates of net diapiric rise and local sediment accumulation control the cross sectional shape of diapiric bodies Jackson, 1991, 1992; Talbot, 1995) . Conditions of long-term net salt rise rate in excess of sediment-accumulation rate result in diapiric doming, lateral expansion (flaring), or surface glacial flow (Talbot, 1995) , whereas the reverse conditions result in progressive narrowing of the diapir to a tapered geometry and burial of the diapir (Figure 16 ). During equilibrium conditions, the diapir rises vertically. Superimposed on these longterm trends are shorter term fluctuations in the relative rate of net salt rise to rate of local sediment accumulation. We propose that these shorter term fluctuations form halokinetic sequences.
Prominent halokinetic sequences, stratal thinning, and profound erosional omission of units at sequence boundaries are predicted during long-term diapir expansion or flaring by modeling studies (Vendeville and Jackson, 1991) and are best developed during the flaring phase of the El Papalote diapir. Long-term expansion provides the conditions in which halokinetic sequences may be overturned and the stratal succession may be repeated by folding ( Figure 5 ). Halokinetic sequences formed during diapiric flaring display a sequence stacking pattern that is here termed offstepping. Offstepping describes the stratal relationship whereby each successive halokinetic sequence termination is progressively farther away from some fixed, vertical reference plane through the diapir ( Figure  16A ). Halokinetic sequences formed during vertical rise of the diapir typically have vertical beds directly adjacent to the diapir below halokinetic sequence boundaries. The resulting sequence stacking pattern is thus aggradational, wherein each successive sequence termination is directly above the previous termination ( Figure 16B ). During long-term diapir narrowing, halokinetic sequences have reduced angular discordance at their boundaries, and the resultant sequence stacking pattern is onstepping. Onstepping describes the stratal relationship whereby each successive halokinetic sequence termination is progressively closer to some fixed, vertical reference line through the diapir ( Figure 16C ).
C O N C L U S I O N S
Growth strata adjacent to the El Papalote diapir are divided into six halokinetic sequences. A halokinetic sequence is a relatively conformable succession of strata genetically influenced by near-surface salt rise or extrusion and bounded at its top and base by angular unconformities adjacent to the diapir that become disconformable to conformable with distance from the diapiric body. Mass-transport facies typically overlie bounding unconformities adjacent to the diapir and may spread out into the surrounding minibasins. At the El Papalote diapir, these mass-transport facies are carbonate dominated because of their relatively shallow water, tropical setting; however, in extremely deepwater conditions these deposits may comprise slumped clasts of hemipelagic or highly condensed strata that formerly mantled the diapir or of evaporite from the failed diapir cap itself.
Halokinetic sequences record variations in the rate of net vertical salt body rise relative to the local sediment-accumulation rate. Unconformities that form the bounding surfaces of halokinetic sequences are generated when the net rate of salt body rise exceeds the local sedimentation rate. This results in surface doming of the diapir and generation of steep, unstable slopes and attendant slope failure that truncates the subjacent growth strata. Unconformities may be erosionally enhanced by processes related to depositional sequences, such as lowstand incisement and transgressive shoreface erosion. Unconformities may be overlain by masstransport deposits or lags containing debris derived from the diapiric mantle and recycled growth strata. Intervening periods of sediment onlap or aggradational geometry record times when local sedimentation rate equals or exceeds rise rate, respectively.
Halokinetic sequences are predicted to be common components of growth strata adjacent to passive diapirs and to lack the regional correlatability of traditional depositional sequences. Halokinetic sequence correlation around the flanks of passive diapirs provides a new methodology for mapping growth stratal packages and predicting the geometry, lateral extent, and petrographic character of potential hydrocarbon reservoir facies adjacent to salt bodies.
